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(54) A gear change for an automobile vehicle provided with an epicydlc gear train of improved 
type 



(57) A gear change for an automobile vehicle com- 
prising a box (4), a main train, an input shaft of which is 
connected to the engine and a primary shaft (13) of 
which can be connected angularly to the input shaft by 
a plurality of pairs of gears, and an auxiliary epicyclic 
gear train (3) comprising, in turn, a sun gear (22) angu- 
larly coupled to the primary shaft (13), a train carrier 
(46) angularly rigid with an output shaft (50) of the gear 
change and comprising a plurality of planet gears (43) 
engaging with the sun gear (22), and an outer crown 
(56) having inner teeth (57) engaging with the planet 
gears (43), which crown (56) can be displaced along the 
longitudinal axis (A) between a first operating position in 
which it is coupled to the box (4) by the engagement of 

.58 fflSfe 44 



a first and a second toothed wheel (59,62) and a second 
operating position in which it is coupled to the train car- 
rier (46) by the engagement of a third and a fourth 
toothed wheel (60,63): the sun gear (22), the planet 
gears (43) and the inner teeth (57) of the crown (56) 
comprising respective helical teeth (64,65,66) and the 
first second, third and fourth toothed wheels 
(59,62,60,63) comprising respective teeth having a hel- 
ical flank in order to generate on the crown (56), during 
operation, a restraining reaction having an axial compo- 
nent adapted at least to balance an axial thrust gener- 
ated on this crown (56) and tending to displace it from 
the operating position in which it is located. 
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Description 

[0001 ] The present invention relates to a gear change 
for an automobile vehicle and in particular, but not 
exclusively, to a gear change for an industrial vehicle. s 
[0002] Gear changes comprising several trains in cas- 
cade are known, for instance from Italian Patent 
01251251 in the name of the applicants; industrial vehi- 
cles are, for instance, generally provided with a gear 
change comprising a main train defining a certain io 
number of forward ratios and at least one reverse ratio 
and an output stage with two ratios (direct take-up and 
reduction) calculated to define, in combination with the 
main train, two separate series or ranks of ratios. 
[0003] The output stage is generally formed by an epi- is 
cyclic gear train with straight teeth, comprising a sun 
gear rigid with the output shaft of the main train, or pri- 
mary shaft, a plurality of planet gears borne by a train 
carrier rigid with an output shaft of the gear change and 
an outer crown moving in an axial direction between a 20 
first operating position in which it is angularly rigid with 
the gear box (in order to provide a reduction ratio) and a 
second operating position in which it is angularly rigid 
with the train carrier (in order to provide for direct take- 
up). The crown is borne, moreover, exclusively by the 25 
planet gears, with respect to which it may undergo small 
displacements in the radial direction allowing for self- 
centring in the various operating positions and avoiding 
damaging forcing of the engaged teeth. 
[0004] These epicydic gear trains have the drawback 30 
that they generate a relatively high level of noise during 
operation which is propagated via the gear box and the 
bodywork and can be heard in an irritating manner in 
the vehicle's passenger space. 

[0005] In order to remedy this drawback it could be 35 
envisaged to increase the sound absorbing capacity of 
the gear box. Sound absorbing materials could be used 
for this purpose, although these are generally problem- 
atic because of their relatively high specific weight or 
the thickness of the sheet metal walls could be 40 
increased; these solutions are obviously not compatible 
with the current trend in the automobile engineering 
field to reduce the weight of automobile vehicles. 
[0006] As an alternative, it could be envisaged to pro- 
vide the gears of the epicydic gear train with helical 45 
teeth which are less noisy than gears with straight teeth. 
This would, however, raise the problem of supporting 
the axial forces transmitted, in operation, to the crown 
which tend to displace it from the operating position in 
which it is located. This drawback could obviously not so 
be resolved by supporting the crown by collar bearings 
if it is wished to retain the possibility of self-centring of 
the crown with respect to the planet gears. 
[0007] The object of the present invention is to provide 
a gear change for an automobile vehicle provided with ss 
an epicydic gear train of an improved type, which 
makes it possible to remedy the above-mentioned draw- 
backs connected with known gear changes. 



[0008] This object is achieved by the present invention 
which relates to a gear change for an automobile vehi- 
de of the type comprising an external box, a main train, 
an input shaft of which is adapted to take up the motion 
from an engine of the automobile vehicle and a primary 
shaft of which, having a longitudinal axis, can be con- 
nected angularly to the input shaft by a plurality of pairs 
of gears defining different transmission ratios, and an 
auxiliary epicydic gear train comprising a sun gear 
angularly coupled to the primary shaft a train carrier 
angularly rigid with an output shaft of the gear change 
and comprising a plurality of planet gears engaging with 
the sun gear, and an outer crown having inner teeth 
engaging with the planet gears, which crown can be dis- 
placed along the longitudinal axis between a first oper- 
ating position in which it is coupled to the box by first 
coupling means and a second operating position in 
which it is coupled to the train carrier by second cou- 
pling means, the first coupling means comprising a first 
and second toothed wheel rigid with the crown and the 
box respectively and adapted to be angularly coupled 
together in the first operating position of the crown, the 
second coupling means comprising a third and a fourth 
toothed wheel rigid with the crown and train carrier 
respectively and adapted to be angularly coupled 
together in the second operating position of the crown, 
characterised in that the sun gear, the planet gears and 
the inner teeth of the crown comprise respective helical 
teeth and in that the first second, third and fourth 
toothed wheels comprise respective teeth having at 
least one helical flank inclined with respect to the longi- 
tudinal axis in order to generate on the crown, during 
operation, a restraining reaction having an axial compo- 
nent adapted at least to balance an axial thrust gener- 
ated on this crown as a result of the engagement of the 
helical teeth of the auxiliary epicydic gear train and 
tending to displace it from the operating position in 
which it is located. 

[0009] The invention is set out in further detail in the 
following description of a preferred embodiment thereof, 
given purely by way of non-limiting example, and made 
with reference to the accompanying drawings, in which: 

Fig. 1 is an operating diagram of a gear change for 
an automobile vehicle provided with an epicydic 
gear train of improved type of the invention; 
Fig. 2 is a perspective view, on an enlarged scale, 
of the epicydic gear train of Fig. 1 , with some parts 
removed for clarity; 

Fig. 3 is an axial section, on an enlarged scale, of 
the epicydic gear train of Figs 1 and 2, in a first 
operating position; 

Fig. 4 is an axial section, on an enlarged scale, of 
the epicydic gear train of Figs. 1 and 2, in a second 
operating position; 

Figs. 5a and 5b are plan views of a detail of Fig. 3 
in different operating conditions of the automobile 
vehide; 
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Figs. 6a and 6b are plan views of a detail of Fig. 4 
in different operating conditions of the automobile 
vehicle. 

[001 0] In Fig. 1 , a gear change for an automobile vehi- s 
cle, in this case an industrial vehicle (not shown), is 
shown overall by 1. 

[001 1] The change 1 is essentially formed by a main 
countershaft train 2 and by an auxiliary epicyclic gear 
train 3 disposed in cascade and housed in an external 10 
box 4. The box 4 is bounded longitudinally by a head 
wall 5 and by a cover 6 and is divided into three cham- 
bers 7, 8 and 9 by a pair of inner wails 1 0, 1 1 facing the 
wall 5 and the cover 6 respectively; the main train 2 is 
housed in the chambers 7, 8 and the auxiliary train 3 is is 
housed in the chamber 9. 

[0012] The main train 2 comprises an input shaft 12 
having a longitudinal axis A at right angles to the walls 
5, 10, 1 1 and the cover 6 and adapted to receive motion 
from the automobile vehicle engine (not shown) via a 20 
clutch (not shown), a primary shaft 13 coaxial with the 
input shaft 12 and a countershaft 14 having an axis B 
parallel to the axis A of the shafts 12 and 13. The coun- 
tershaft 1 4 is adapted to receive the engine torque from 
the input shaft 12 and to transmit it to the primary shaft 25 
13 via a plurality of gears that can be selectively actu- 
ated, as will be described below. 
[0013] The input shaft 12 is formed as two separate 
parts and comprises a main portion 12a supported radi- 
ally by a bearing 1 5 housed in a relative seat provided in $0 
the wall 5 of the box 4 and a secondary portion 12b 
which is supported radially by a bearing 1 9 housed in a 
relative seat provided in the wall 10 and has one end 
engaged in an end seat 17a of the portion 12a with the 
interposition of a bearing 1 8 and an opposite end def in- 35 
ing a seat 17b engaged by an end portion 16 of the pri- 
mary shaft 1 3 with the interposition of a bearing 21 . 
[0014] The primary shaft 13 is, moreover, supported 
radially by a further bearing 20 housed in a relative seat 
obtained in the wall 11 of the box 4 and integrally 40 
defines, at its end opposite the end portion 16, a pinion 
22 forming the sun gear of the auxiliary epicyclic gear 
train 3. 

[0015] The countershaft 14 is supported in an inter- 
mediate position by a bearing 23 housed in a relative as 
seat provided in the wall 1 0 and, at its opposite ends, by 
respective bearings 24, 25 which are housed in relative 
seats provided in the walls 5 and 1 1 . 
[0016] The structure of the main train 2 of the gear 
change 1 is described very briefly, as it does not form so 
the subject matter of the invention. 
[001 7] The train 2 comprises a first wheel 26 rigid with 
the portion 12a of the input shaft 1 2, a second wheel 27 
also rigid with the portion 1 2a of the shaft 1 2 and having 
a diameter greater than the diameter of the wheel 26, ss 
and a third wheel 28 having a diameter greater than the 
diameters of the wheels 26, 27 and mounted idly on the 
portion 1 2a of the shaft 1 2. 



[0018] The train 2 further comprises a fourth wheel 29 
of a diameter greater than the diameters of the wheels 
26, 27 and 28 and rigid with the portion 12b of the shaft 
12 and a fifth wheel 30 of a diameter greater than the 
diameter of the wheel 29 and mounted idly on the shaft 
13. 

[001 9] The wheels 26, 27, 28, 29 and 30 are disposed 
in succession along the axis A from the wall 5 towards 
the wall 1 1 of the box 4. The wheels 27, 28, 29 and 30 
engage with respective toothed wheels 31, 32, 33 and 

34 bane by the countershaft 14; in particular, the wheel 
31 is mounted idly on the countershaft 14 while the 
wheels 32, 33 and 34 are rigid with this countershaft 14. 
[0020] The wheel 26 is angularly coupled to a wheel 

35 mounted idly on the countershaft 14 by respective 
recall gears (not shown) which reverse the motion for 
reverse movement. 

[0021] The wheel 28 may be made selectively rigid 
with the shaft 12 by a grooved coupling sleeve 40 of 
conventional type; as an alternative, the sleeve 40 may 
be displaced axially on the side opposite to the wheel 28 
towards the wall 10 in order rigidly to connect the por- 
tions 12a and 12b of the shaft 12. 
[0022] The wheels 29 and 30 may be selectively 
engaged on the shaft 13 by a coupling sleeve 41 of the 
same type as the sleeve 40; direct take-up of the vehicle 
motion takes place when the sleeve 40 is displaced 
towards the wall 10 and the sleeve 41 simultaneously 
engages the wheel 29 on the shaft 1 3. 
[0023] Similarly to the above, the wheels 31 and 35 
may be selectively engaged on the countershaft 1 4 by a 
coupling sleeve 42. 

[0024] The sleeves 40, 41, 42 are displaced to and 
from relative coupling positions by respective forks (not 
shown) which are controlled in a known manner by fluid 
actuators (not shown). 

[0025] With reference to Figs. 2 to 4, the auxiliary epi- 
cyclic gear train 3 comprises a plurality of planet gears 
43 which engage with the sun gear 22 and are spaced 
at equal angular distances around the latter. The planet 
gears 43 are mounted to rotate by means of roller bear- 
ings 44 on respective pins 45 borne by a train carrier 26 
supported rigidly, in the radial direction, with respect to 
the box 4 of the gear change 1. In particular, the train 
carrier 46 comprises a bell-shaped body 47 supported 
by a bearing 48 housed in a seat of the wall 11 and by a 
circular end flange 49 of an output shaft 50 of the gear 
change 1 mounted to pass through a central hole 51 of 
the cover 6 of the box 4 and supported radially by a 
bearing 52 housed in this hole 51. The body 47 and the 
flange 49 define overall a housing for the planet gears 
43. The pins 45 of the planet gears 43 are housed with 
their opposite ends in a respective seats 53, 54 pro- 
vided on the flange 49 and on an annular wall 55 of the 
bell-shaped body 47 facing this flange 49. 
[0026] The auxiliary train 3 further comprises an outer 
crown 56 provided with inner teeth 57 which engage 
with the planet gears 43 and can slide axially thereon. 
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The radial support of the crown 56 is provided exclu- 
sively by the planet gears 43 with respect to which it can 
thus be self-centred. 

[0027] The crown 56 is further rigidly coupled to a 
tubular sleeve 58 disposed coaxially outside the body 
47 of the train carrier 46 and defining, at its opposite 
axial ends, respective toothed wheels 59, 60 whose 
diameters are identical and smaller than the diameter of 
the teeth 57. 

[0028] A control member 61 , shown diagrammatically 
in dashed lines in Figs. 3 and 4 and actuated in turn by 
an actuator (not shown), engages on the sleeve 58. 
[0029] The crown 56, via the engagement of the mem- 
ber 61 with the sleeve 58, may be axially displaced in a 
selective manner between a first operating position (Fig. 
3) in which the sleeve 58 is angularly rigid with the box 
4 by angular coupling of the toothed wheel 59 with a 
fixed toothed wheel 62 of axis A borne by the wall 1 1 . 
and a second operating position (Fig. 4) in which this 
sleeve 58 is angularly rigid with the train carrier 46 by 
angular coupling of the toothed wheel 60 with a toothed 
wheel 63 of axis A borne by the annular wall 55 of the 
body 47. The coupling of the sleeve 58 is facilitated by 
known mechanical synchronisers. 
[0030] According to the present invention, the sun 
gear 22, the planet gears 43 and the inner teeth 57 of 
the crown 56 comprise respective helical teeth 64, 65, 
66, and the toothed wheels 59, 60, 62, 63 comprise 
respective teeth 67, 68. 69, 70 (Figs. 2 to 6) having a 
helical flank 71 inclined with respect to the axis A so as 
to generate on the crown 56, in operation, a restraining 
reaction R having an axial component fi^ adapted to 
oppose and to prevail over an axial thrust S 1 generated 
on the crown 56 as a result of the engagement of the 
helical teeth 64, 65. 66 of the auxiliary train 3 and tend- 
ing to displace it from the operating position in which it 
is located. 

[0031] With particular reference to Figs. 5 and 6. the 
teeth 67, 68, 69. 70 are bounded, on the opposite side 
of the helical flanks 71. by respective straight flanks 72. 
More precisely, proceeding tangentially along the outer 
periphery of each of the toothed wheels 59, 63 in a 
direction concordant with a direction of rotation C of the 
primary shaft 13 in forward movement (Fig. 2), the 
straight flank 72 of the respective teeth 67, 70 is dis- 
posed downstream of the relative helical flank 71 ; vice 
versa, proceeding tangentially along the outer periphery 
of each of the toothed wheels 60, 62 in a direction con- 
cordant with the direction of rotation C of the primary 
shaft in forward movement, the straight flank 72 of the 
respective teeth 68, 69, is disposed upstream of the rel- 
ative helical flank 71. 

[0032] As will be explained in detail in the description 
of operation, in the first operating position of the crown 
56, the teeth 67, 69 of the wheels 59 and 62 are coupled 
together with a predetermined operating play and are 
adapted to be disposed in contact along the relative 
straight flanks 72, when the torque transmitted to the 



crown 56 differs from the direction of rotation C of the 
primary shaft 1 3 and generates an axial thrust on the 
crown 56 directed towards the wall 1 1 of the box 4 and 
therefore discharging thereon (operating condition of 

5 traction of the automobile vehicle engine, Fig. 5a) and 
along the relative helical flanks 71 when the torque 
transmitted to the crown 56 accords with the direction of 
rotation C of the primary shaft 13 and generates an 
axial thrust on the crown 56 tending to separate it 

10 from the wail 1 1 (operating condition of release of the 
automobile vehicle engine or engine brake, Fig. 5b). 
[0033] Similarly, in the second operating position of 
the crown 56, the teeth 68, 70 of the wheels 60 and 63 
are coupled together with a predetermined operating 

is play and are adapted to be disposed in contact along 
the relative helical flanks 71, when the torque transmit- 
ted to the crown 56 differs from the direction of rotation 
C of the primary shaft 13 and generates an axial thrust 
S 1 on the crown 56 tending to separate it from the train 

20 carrier 46 (operating condition of traction of the automo- 
bile vehicle engine, Fig. 6a) and along the relative 
straight flanks 72 when the torque transmitted to the 
crown 56 accords with the direction of rotation C of the 
primary shaft 13 and generates an axial thrust S 1 on the 

25 crown 56 directed towards the wall 55 of the train carrier 
46 and therefore discharging thereon (operating condi- 
tion of release of the automobile vehicle engine or 
engine brake, Fig. 6b). 

[0034] Lastly, the helical flanks 71 of the teeth 67, 68, 

30 69, 70 and the flanks of the helical teeth 66 of the tooth- 
ing 57 of the crown 56 have approximately the same 
inclination with respect to the axis A. 
[0035] The gear change 1 operates as follows. 
[0036] From an operational point of view, the main 

35 train 2 may be formed by a first ratio multiplication stage 
or "splitter" 2a defining three forward transmission ratios 
between the input shaft 1 2 and the countershaft 14 and 
a "base" stage 2b defining two transmission ratios 
between the countershaft 14 and the primary shaft 13. 

40 The stage 2a further defines a transmission ratio with 
the direction of rotation reversed which provides, in 
combination with the two transmission ratios of the 
"base" stage 2b, two reverse gears. 
[0037] As regards the "splitter" function, motion is 

45 transmitted from the input shaft 12 to the countershaft 
14 by the wheels 27, 31 when the sleeve 42, shown in 
Fig. 1 in a neutral position, is displaced to the right, or by 
the wheels 28, 32 when the sleeve 40 is displaced to the 
left in Fig. 1 , or by the wheels 29, 33 when the sleeve 40 

so is displaced to the right, making the portions 12a and 
12b of the shaft 12 angularly rigid. 
[0038] With reference to the "base" stage 2b, the 
engine torque is transmitted to the primary shaft 13 in 
accordance with two different forward transmission 

55 ratios, defined by the coupling on the shaft 13 on the 
wheel 29 (sleeve 41 to the left) or by the wheel 30 
(sleeve 41 to the right) giving rise to six forward gears in 
combination with the three different transmission ratios 
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of the "splitter". 

[0039] It will be seen that when the sleeve 40 is dis- 
placed to the right and the sleeve 41 is displaced to the 
left, the input and primary shafts 12, 13 are made angu- 
larly rigid providing for direct take-up therebetween. 
[0040] When the sleeve 42 is displaced to the left, the 
wheel 35 is engaged on the countershaft 9, providing a 
transmission ratio with the direction of rotation reversed 
which, as mentioned above, provides two reverse gears 
in combination with the two different transmission ratios 
of the "base" stage" 2b (sleeve 41 on the left or right). 
[0041] As regards, lastly, the auxiliary epicyclic gear 
train 3, when the crown 56 is disposed in its first operat- 
ing position (Fig. 3), its operation is that of an epicyclic 
reducing gear of conventional type, in which the outer 
crown 56 is fixed and motion is input to the sun gear 22 
and output to the train carrier 46. 
[0042] When, however, the crown 56 is disposed in its 
second operating position (Fig. 4), the train carrier 46 
and the crown 56 are rigid with one another with the 
result that the rotation of the planet gears 43 about their 
pins 45 is prevented. The planet gears 43 therefore pro- 
vide for direct take-up between the sun gear 22 and the 
train carrier 46 and ultimately between the primary shaft 
13 and the output shaft 50. 

[0043] In the operating condition of traction of the 
engine, with the gear change 1 in forward gear and with 
the crown 56 disposed in the first operating position 
(Fig. 5a), the rotation of the primary shaft 13 in the 
direction C exerts, as a result of the engagement 
between the sun gear 22 and the planet gears 43, a 
thrust action on the crown 56 comprising a tangential 
component adapted to bring the teeth 67 of the sleeve 
58 into contact with the teeth 69 of the fixed toothed 
wheel 62 along the straight flanks 72, and an axial com- 
ponent S<| directed towards the wall 1 1 of the box 4 on 
which it is discharged; in this case the teeth 69 generate 
a tangential restraining reaction R on the teeth 67 and 
therefore on the crown 56. 

[0044] In the operating condition of release of the 
engine (engine brake), with the gear change 1 in for- 
ward gear and with the crown 56 again disposed in the 
first operating position (Fig. 5b), there is a thrust action 
on the crown 56 having a direction opposite to the pre- 
ceding case and comprising a tangential component 
adapted to bring the teeth 67 of the sleeve 58 into con- 
tact with the teeth 69 of the toothed wheel 62 along the 
helical flanks 71, and an axial component St directed 
towards the wall 6 and therefore tending to displace the 
crown 56 into its second operating position; in this case, 
the teeth 69 generate a restraining reaction R, compris- 
ing an axial component S? opposing and prevailing over 
the axial component S 1( on the teeth 67 and therefore 
on the crown 56. The component S2 prevails over the 
component S 1 for the following reasons: in particular, 
given the substantial equality between the angles of 
inclination with respect to the axis A of the helical flanks 
71 of the teeth 67 and the flanks of the helical teeth 66 



of the teeth 57 and given the fact that the diameter of the 
toothed wheel 59 of the sleeve 58 is smaller than the 
diameter of the teeth 57, in order to retain the torque 
acting on the crown 56 and the sleeve 58 which are rigid 

5 with one another, the restraining reaction R transmitted 
by the toothed wheel 62 to the toothed wheel 59 has a 
modulus greater than the modulus of the thrust action 
transmitted to the crown 56 as a result of the movement 
of the auxiliary epicyclic gear train 3. 

10 [0045] In the operating condition of traction of the 
engine, with the gear change 1 in forward gear and with 
the crown 56 disposed in the second operating position 
(Fig. 6a), the rotation of the primary shaft 13 in the 
direction C exerts, as a result of the engagement 

15 between the sun gear 22 and the planet gears 43, a 
thrust action on the crown 56 comprising a tangential 
component adapted to bring the teeth 68 of the sleeve 
58 into contact with the teeth 70 of the train carrier along 
the helical flanks 71, and an axial component Si 

20 directed towards the wall 11 and tending therefore to 
displace the crown 56 into the first operating position. In 
this case, the teeth 70 generate, on the teeth 68 and 
therefore on the crown 56, a restraining reaction R com- 
prising, similarly to the case examined with reference to 

25 Fig. 5b, an axial component A 2 opposite to and prevail- 
ing over the axial component A v 
[0046] In the operating condition of release of the 
engine (engine brake), with the gear change 1 in for- 
ward gear and with the crown 56 still disposed in the 

30 second operating position (Fig. 6b), there is exerted on 
the crown 56 a thrust action having a direction opposite 
to the preceding case and comprising a tangential com- 
ponent adapted to bring the teeth 68 of the sleeve 58 
into contact with the teeth 70 of the toothed wheel 63 

35 along the straight flanks 72, and an axial component Sj 
directed towards the wall 55 of the train carrier 46 on 
which it is discharged; in this case, the teeth 70 gener- 
ate, on the teeth 68 and therefore on the crown 56. a 
tangential restraining reaction R. 

40 [0047] The advantages offered by the present inven- 
tion are evident from an examination of the characteris- 
tic features of the gear change 1 of the present 
invention. 

[0048] In particular, as a result of the use of helical 
45 teeth 64, 65, 66, the operating noise of the auxiliary 
train 3 is substantially reduced with respect to the oper- 
ating noise of known epicyclic gear trains using straight 
teeth. At the same time, the main problem connected 
with the use of helical teeth in epicyclic gear trains with 
50 a crown moving in the axial direction, i.e. the problem of 
supporting the axial forces transmitted, in operation, to 
this crown, are resolved, as explained in detail in the 
description, by providing the teeth 67, 68, 69, 70 of the 
toothed wheels 59, 60, 62, 63 with a helical flank 71. In 
55 this way, the radial support of the crown 56 by collar 
bearings is avoided so that as in known epicyclic gear 
trains, the crown 56 can be freely serf-centred, in oper- 
ation, on the planet gears 43. 
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[0049] It should also be noted that the problems dis- 
cussed with respect to the prior art are resolved by 
using the same number of components as used for 
known epicyclic gear trains for the auxiliary train 3. 
[0050] ft is evident that modifications and variations s 
not departing from the scope of protection set out by the 
claims could be made to the gear change 1 . 

Claims 

10 

1 . A gear change (1) for an automobile vehicle of the 
type comprising an external box (4), a main train 
(2), an input shaft (12) of which is adapted to take 
up motion from an engine of the automobile vehicle 
and a primary shaft (1 3) of which, having a longitu- is 
dinal axis (A), can be connected angularly to the 
input shaft (12) by a plurality of pairs of gears defin- 
ing different transmission ratios, and an auxiliary 
epicyclic gear train (3) comprising a sun gear (22) 
angularly coupled to the primary shaft (13), a train 20 
carrier (46) angularly rigid with an output shaft (50) 

of the gear change (1) and comprising a plurality of 
planet gears (43) engaging with the sun gear (22), 
and an outer crown (56) having inner teeth (57) 
engaging with the planet gears (43), which crown 2s 
(56) can be displaced along the longitudinal axis (A) 
between a first operating position in which it is cou- 
pled to the box (4) by first coupling means (59, 62) 
and a second operating position in which it is cou- 
pled to the train carrier (46) by second coupling 30 
means (60, 63), the first coupling means compris- 
ing a first and a second toothed wheel (59, 62) rigid 
with the crown (56) and the box (4) respectively and 
adapted to be angularly coupled together in the first 
operating position of the crown (56), the second 35 
coupling means comprising a third and a fourth 
toothed wheel (60, 63) rigid with the crown (56) and 
the train carrier (46) respectively and adapted to be 
angularly coupled together in the second operating 
position of the crown (56), characterised in that the 40 
sun gear (22), the planet gears (43) and the inner 
teeth (57) of the crown (56) comprise respective 
helical teeth (64, 65, 66) and in that the first, sec- 
ond, third and fourth toothed wheels (59. 62, 60, 
63) comprise respective teeth (67, 69. 68, 70) hav- 45 
ing at least one helical flank (71) inclined with 
respect to the longitudinal axis (A) in order to gen- 
erate on the crown (56), during operation, a 
restraining reaction (R) having an axial component 
(A2) adapted at least to balance an axial thrust (A^ so 
generated on this crown (56) as a result of the 
engagement of the helical teeth (64, 65, 66) of the 
auxiliary epicyclic gear train (3) and tending to dis- 
place it from the operating position in which it is 
located. ss 

2. A gear change as claimed in claim 1 , characterised 
in that the helical flank (71) of the teeth (67, 69, 68, 



70) of each of the first, second, third and fourth 
toothed wheels (59. 62, 60, 63) and the flanks of the 
helical teeth (66) of the inner teeth (57) of the crown 
(56) have approximately the same inclination with 
respect to the longitudinal axis (A). 

3. A gear change as claimed in claim 1 or 2, charac- 
terised in that the first and third toothed wheels (59, 
60) are borne by respective axial ends of a tubular 
sleeve (58) coaxial with the longitudinal axis (A) and 
rigid with the crown (56). 

4. A gear change as claimed in any one of the preced- 
ing claims, characterised in that the first and third 
toothed wheels (59, 60) have respective diameters 
smaller than the diameter of the inner teeth (57) of 
the crown (56). 

5. A gear change as claimed in any one of the preced- 
ing claims, characterised in that the teeth (67, 69, 
68, 70) of the first second, third and fourth toothed 
wheels (59. 62, 60, 63) each have a straight flank 
(72) opposite to the helical flank (71), the teeth (67, 
69) of the first and second toothed wheels (59, 62) 
being adapted to be disposed in contact with one 
another along the relative straight flanks (72) when 
the axial thrust (S t ) generated on the crown (56) as 
a result of the engagement of the helical teeth (64, 
65, 66) of the auxiliary gear train (3) is directed 
towards the box (4) and discharges thereon, the 
teeth (68, 70) of the third and fourth toothed wheels 
(60, 63) being adapted to be disposed in contact 
with one another along the relative straight flanks 
(72) when the axial thrust (S^ generated on the 
crown (56) as a result of the engagement of the hel- 
ical teeth (64, 65, 66) of the auxiliary gear train (3) 
is directed towards the train carrier (46) and dis- 
charges thereon. 

6. A gear change as claimed in any one of the preced- 
ing claims, characterised in that the train carrier 
(46) is formed by two bodies (47, 49) axially facing 
one another, one of which is angularly rigid with the 
output shaft (50). the bodies (47, 49) supporting 
respective ends of pins (45) for the rotation of the 
planet gears (43) and defining overall a housing for 
these planet gears (43). 
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